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PIiEDICTED L4U" ABORT LANDING POINT DATA 

COMPUTED DURING AFOLIX) 4 

By E. R. Hischke 

SUMMARY 

This i n t e r n a l  note presents t ab le s  and graphs of the mode I abort  
data  used i n  the  real-time support of Apollo 4. 
a ted f o r  the landing and recovery operations t o  use i n  the event of a 
near-launch-pad abort ,  spec i f ica l ly  aborts  occurring during the  f i rs t  
90 seconds of the launch phase. 

These data were gener- 

The mode I abort  data provided were computed using a c t u a l  wind 
measurements taken near the AS-501 launch complex a t  d i sc re t e  i n t e r -  
vals pr ior  t o  launch. The computation considers the  e f f e c t s  of a tower 
abort  sequence applied a t  d i scre te  times (0 through 90 seconds) along 
the launch t ra jec tory ,  and determines f o r  each t i m e  a predicted landing 
point f o r  the command module. 

INTRODUCTION 

The AS-501 vehicle was launched on 9 November 1967 a t  7:OO:OO a.m., 
e.s.t. from launch complex 39A, Cape Kennedy, Florida,  on a launch 
a z imuth of 90'. 

If a mode I launch abort  i s  i n i t i a t e d  due t o  a malfunction, a sa fe  
recovery of the crew and command module is  of foremost importance. A l -  
though the  Apollo 4 mission was unmanned, data  t o  a id  i n  recovery opera- 
t i ons  were made a v a i l a b h  pr ior  t o  launch. 

Wind prof i le  measurements a re  made t o  be used as a bas i s  f o r  pre- 
d i c t ing  command module landing points.  Command module landing data a re  
computed f o r  aborts  from a nominal launch t r a j ec to ry  as  given i n  r e fe r -  
ence 1. For the non-nominai a t t i t udes  and t r a j e c t o r i e s  t h a t  could e x i s t ,  
these data  would serve only as a good approximation. The capabi l i ty  does 
e x i s t  f o r  computing the  landing point a t  any spec i f i c  time upon request.  
The data  presented here and the computation i n t e r v a l  are  those determined 
necessary f o r  planning recovery operations. 



c , -.. C - . .  
2 

This report  i s  intended only t o  document the data  mentioned. A l l  
constants,  weights, and aerodynamics used i n  the computation a re  given 
i n  reference 1. 
reference 2. 
on a Univac 1108 computer. Data f o r  command module landings were com- 
puted using equations of motion represent ing e three-degree-of -freedom 
point mass under the influence of an oblate,  r o t a t i n g  e a r t h  with r o t a t i n g  
atmosphere. 
s i t y  model. 

Abort procedures and sequence of events a re  given i n  
Except f o r  t he  measured wind data,  all data  were computed 

The 1962 Standard Atmosphere was used as  the a l t i t u d e  den- 

W I N D  PROFIIX MEASllRJDENT 

Wind prof i le  measurements p r io r  t o  l i f t - o f f  (T  - 0 minutes) of the  
AS-501 launch vehicle began a t  approximately T - 7 hours, T - 5.5 hours, 
T - 4 hours, T - 2 hours, and T - l h o u r .  
a t  these times--and tracked by the ~m-16 (1.16) radar were used as  sen- 
sors  f o r  a l l  wind data obtained. 
balloon and an evaluation of the wind data measurement by the FPS-16 
radar-spherical balloon technique may be found i n  references 3 and 4, 
respectively.  

~ 

Jimsphere balloons released 

A brief descr ipt ion of the Jimsphere 

-- - 

For each of the  f ive  balloon releases ,  the parameters measured were 
a l t i t u d e ,  wind velocity,  and wind azimuth (d i rec t ion  from which the  wind 
i s  blowing measured i n  a clockwise d i rec t ion  from north) .  
measurements up t o  approximately 57 000-ft a l t i t u d e  (60 minutes of radar 
t r ack )  were made . 

Wind p ro f i l e  

These data are  tabulated in  t ab le s  I and I1 and plot ted i n  figures 1 
through 5.  

MODE I ABORT 

The mode I abort  i s  an abor t  occurring i n  a region extending from 
l i f t - o f f  u n t i l  t he  launch escape tower i s  je t t i soned  a t  S-IB/S-IV€' 
s e  para t i on - plus -20- seconds ( a ppr oximate l y  ) . 

Since no crew-ejection equipment i s  incorporated i n t o  the  Apollo 
vehicle, command module landing point computations based on the measured 
wind p ro f i l e  data are the  primary object ive of the support e f f o r t .  For 
t h e  unmanned Apollo 4, command module landing data were computed f o r  
wind prof i le  measurements which began a t  T - 7 hours, T - 5.5 hours, 
T - 4 hours, T - 2 hours, and T - l h o u r .  
t a b l e  I11 and plot ted i n  figure 6. 

These data are  tabulated i n  



CONCLUSION 

Presented herein a re  the predicted command module landing data  a s  
influenced by ac tua l  pref l igh t  winds for t he  Apollo 4 mission. 

These data were avai lable  fo r  use by the  Landing and Recovery D i v i -  
s ion  j u s t  p r ior  t o  the l i f t - o f f  of Apollo 4 and are  documented here so  
they may be avai lable  for information. 



ALTITUDE VFLMITY 
F T  FT/SEC 

I4 

TABU I.- APOLJ.0 4 WIND DATA * 

246 .  
4 1 0 .  
574 .  
7 3 8 .  
9 0 2 .  

1 0 6 6 .  
1 2 3 0 .  
1 3 9 4 .  
1 5 5 8 .  
1 7 2 2 .  
1 8 8 6 .  
20=1. 
221E.  
2379. 
2 5 4 7 .  
2707. 
2 8 7 1 .  
3 0 3 5  . 
3 1 c Q .  
3363 . 
3 5 2 7 .  
369 1. 
3 e 5 5 .  
4 0 1 9  
41R3.  
4 3 4 7 .  
4 5 1 1  
4 6 7 E .  
4 e 3 9 .  
5 0 0 7  . 
5 1 6 7 .  
5 3 3 1  
5495. 
5 6 5 9 .  
5 8 2 3 .  
59R8. 
6 1 5 7 .  
6 3 1 6 .  
6 4 8 0 .  
6 6 4 4 .  
6PCR. 
6 5 7 2 -  
7 1 3 6 .  
7 3n0  . 
7 4 6 4  . 
7 6 2 A  
7 7 9 1 .  
7 $ 5 6 .  
8 1 2 0 .  
8 7 8 4 .  

34 .  
75. 
37 .  
3 7 .  
3 5 .  
3 6 .  
3 7 .  
3 4 .  
77 .  
3 6 .  
3 6 .  
3 5 .  
3 4 .  
3 4 .  
3 3 .  
33. 
7 2 .  
3 0 .  
2 8  . 
74. 
2 3 .  
3 0 .  
32  . 
79. 
2 9  
3 r l .  
3 1 .  
3 1  
31. 
71). 
7 2  . 
33.  
32 
3 5 .  
36 
3 4 .  
3 7 .  
37 . 
3 7 .  
3 5 .  
3 6 .  
39. 
4 1  

4 2  . 
4 1  
37 .  
3 0 .  
1 8 .  
16. 

42. 

( a )  T - 7 hours 

A 7  IMUTH A L T I T U D E  V E L O C I T Y  
DFG FT F T / S E C  

4 8  
47 . 
4 8  . 
52 
5 4  . 
54  . 
5 6  
56  . 
57.  
57 .  
5 9  . 
6 0 .  
6 1  
60. 
60 . 
57.  
57. 
5 9 .  
6 2 .  
6 4  
6 2 -  
5 8 .  
5 9 .  
6 3 .  
66. 
61. 
5 9 .  
61.  
6 6 .  
6' 
6 1 .  
6 1 .  
67. 
6 0 .  
6 0  
h l *  
61.  
59. 
59. 
5 9  
5 9  . 
56 .  
5 5 .  
5 5 .  
5 6 .  
5 4  . 
5 5 .  
4 9 .  
29. 
2 9  

8448 .  
861 2 .  
@776 .  
8940  . 
9 1 0 4 0  
9 2 6 8  
9 4 3  2 .  
9596 .  
?7h0.  
9 0 3 5 .  

10099. 
1 0 2 5 3 .  
1 0 4 1 7 .  
L O S R l .  
1 0 7 4 5 .  
1 0 9 0 9 .  
1 1 0 7 3 .  
1 1 2 3 7 .  
1 1 4 0 1 .  
1 1 5 6 5  
1 1 7 2 9 .  
1 1 9 9 3 .  
1 2 0 5 7 .  
1 2 7 2 1 .  
1 2 3 8 5 .  
1 2 5 4 9 .  
1 2 7 1 3 .  
1 2 8 7 7 .  
1 3 0 4 1  
1 3 2 0 5 .  
1 3 3 6 9  
1 3 5 3 3 .  
1 3 6 9 8 .  
13862 
1 4 0 2 6 .  
1 4 1 9 0 .  
1 4 3 5 4 .  
1451  8. 
1 4 6 8 2 .  
14R4h. 
15010. 
1 5 1 7 4 .  
1 5 3 3 9 .  
1 5 5 0 2 .  
1 5 6 6 6 .  
1 5 8 3 0 .  
1 5 9 9 4 .  
1615R.  
16322 .  
1 6 4 8 6 .  

17 .  
16. 
18. 
1 6 .  
19. 
1 A.  
20 .  
2 1 .  
20. 
1 9 .  
2 0 .  
20. 
18 .  
2 1 .  
21 .  
2 1 .  
2 4 .  
27 .  
2 7 .  
2 6 .  
270  
27 .  
2 9. 
30 .  
310 
7 0 .  
3 2 0  
3 4 ,  
3 6  
3 9 .  
78. 
38.  
3 9 .  
4 2  . 
44 . 
46 . 
510 
5 4 .  
57 .  
6 1 .  
6 2  
6 2 .  
6 2  . 
63. 
64. 
6 2 .  
630  
6 2  
60. 
60. 

AZ I HUfH 
DEG 

16b 
3 5 8 .  
3 4 2  
322  
326. 
325.  
3 2 4 -  
328. 
328 .  
330 .  
330. 
330 .  
320 .  
31 3 .  
312 .  
311.  
3 0 6  
308. 
303 
3 0 6 .  
311 .  
311 .  
3 0 9 .  
3 0 7 .  
306.  
700. 
235 .  
2 9 3 ,  
2 9 0 .  
2 8 9 .  
288.  
2 8 8 .  
285. 
2 8 4 .  
2 8 1 .  
2 8 0 .  

2 8 1  . 
282 .  
283. 
2 8 2  . 
2 8 2 .  
2A1. 
281. 
2 8 0 .  
2 7 4 ,  
2 8 2 .  
2 8 4 .  
2 8 8 .  
2U9. 

2 7 9 0  



TABU3 I. - A W U  4 W I N D  DATA - Continued 

I 

- .  i 
." 1 

I '  

ALf I T U D F  
FT 

16650. 
1681 4 
1697 8 
17142. 
17306 
17470. 
l7t35. 
17 799 
17q63. 
1A127. 
1R291. 
18455. 
18619. 
18783. 
18947. 
1Qlll. 
19275 
19439. 
19603 
19767 
19931 
20095. 
70 259. 
20473 
20587. 
20751  
2091 5. 
21 079. 
21243. 
21407. 
21 572 
21736. 
21900. 
22064. 
22328. 
22392. 
22 556 
22730. 
22 P84 
2304Ro 
23213. 
23 376 
23 540 
23 704 
23868. 
24037 
24 196 
24360 
24524. 
246P R 

(a) T - 7 hours - Continued 

VELOCITY AZIMUTH AL T I TUDE 
f T / S E C  

58. 
56. 
55. 
5 h .  
56. 
5'.  
57 . 
59 . 
61 
66 0 

66 0 

67 
70 
72 
73 
73 . 
73. 
76 
76. 
75. 
73. 
72 
71. 
71. 
70 
6 8 .  
64 . 
59 . 
54 . 
52. 
52 
49. 
45. 
47 . 
41 
40 
3 8 .  
39. 
42 
45 . 
46 
46 
48. 
51. 
5 2  
50. 
5 1  . 
52 
5 4  . 
5 6  

~ 

DEG 

291. 
289. 
288. 
286. 
286. 
282. 
780. 
274. 
272. 
270. 
274. 
276. 
279 
278. 
279. 
279 
278. 
378. 
278 
280. 
290. 
282. 
282. 
283. 
204. 
285. 
286. 
285. 
254. 
286. 
388. 
2R6. 
283. 
281. 
283 .  
3830 
285. 
293. 
2R2. 
285. 
?87. 
288. 
288. 
291. 
796 
293 
287, 
2850 
281. 
781. 

F T  

24852. 
25016. 
25180. 
2 5344 
2 5509 
25673. 
25817. 
26001. 
26165. 
26329. 
26493 
2 6 6 5 7 .  
26821. 
26985. 
27149. 
27313. 
27477. 
27641 
27R05. 
27969. 
28133. 
28297. 
2846 1 
28625. 
28789. 
28953. 
29117. 
29281. 
29446. 
29610. 
29774. 
29938 
30102. 
30266. 
30430. 
30594. 
30758. 
30922. 
3 1086, 
31250. 
31414. 
31578. 
31742. 
3 190 6, 
32070. 
32734. 
32398. 
32562. 
32726. 
32890. 

V E L O C I T Y  
F T / S E C  

55. 
5 5 .  
57. 
5A. 
60. 
5 8 .  
61. 
64. 
63 
65. 
63. 
64. 
64. 
65. 
63. 
63. 
64. 
64 
6 5 .  
68 .  
68.  
69. 
72, 
74. 
75. 
74. 
73. 
74. 
77. 
80 
85. 
8 7 .  
90. 
90. 
87. 
8 6. 
90 
91. 
90. 
87- 
87. 
84. 
85. 
87. 
A8. 
87. 
87.  
90. 
9 0 ,  
92 

AZ I WUTM 
DEG 

2 8 0 .  
279. 
278. 
280. 
282. 
262. 
282. 
281 . 
281. 
250. 
278. 
277. 
218 
280. 
280. 
280 .  
2 80. 
280. 
279. 
278. 
275. 
274. 
275. 
274. 
273. 
274. 
273 
272. 
272. 
270. 
270. 
270. 
268. 
269. 
270. 
268. 
26 8. 
267. 
267. 
267, 
265. 
266. 
261. 
270. 
269. 
269. 
269, 
271. 
270. 
272. 



ALT I f  UCE 
FT 

3 3 0 5 4  
3 3 2 1 9 .  
33383  . 
33547 .  
3371 1 
33875 .  
34039 .  
34203  
3436 7 
34531  
34695 .  
34859 .  
350230 
3 5 1 8 7 .  
353E1 .  
3 5 5 1 5 .  
3 5 6 7 9  
35P43. 
36007 .  
36171  
3633 5 
36499. 
3 6 6 6 3 .  
36827 .  
36991 
3 7 1 E t .  
3 7 3 2 n .  
3 7 4 6 4 .  
3 7 6 4 8 .  
37812 .  
37976 .  
3A140. 
38304 .  
3846P. 
38632 
38796 .  
3 8 9 6 0 .  
39124  
3928e.  
3945  2 
39616. 
397PO. 
39944 .  
4 0 1 0 8 .  
4 0 2 7 2 .  
40436. 
40600. 
4 0 7 6 4  
4092 8. 
4 1 0 9 3 .  

'6 
T A B U  I.- APOLIC) 4 W I N D  DATA-- Continued 

(a> - 7 hours - Continucd 

V F L n C I T Y  
FT/S EC 

89 .  
9 1 .  
89. 
A 9  
9 0  . 
s9.  
8 7 .  
88 .  
88  0 

R6 0 

84 .  
8 5 .  
85  . 
R 5  
8 4 .  
86. 
99. 
8 5 .  
98. 
87 .  
98. 
89. 
9 0 .  
99 . 
90. 
H9. 
90 . 
91. 
93 .  
9 4  . 
9 3  . 
96  
0 4  . 
9 3  . 
9 2  . 
Q2. 
9 2  
9 3  . 
9 4 .  
95 . 
9 5 .  
9 3 .  
9 3  . 
90  . 
90 
89 . 
8 7 .  
P6. 
87 . 
83 . 

A L  I MlJTH 
DEG 

2 7 2 .  
272 .  
2730 
7 7 4 .  
274.  
2 7 4 .  
7 7 4 .  
2 7 2 .  
272 .  
2 7 2 ,  
2 7 1 .  
2 7 0 .  
270 .  
2 7 0 .  
2 6 9 .  
269.  
2 6 7 .  
7670  
267 .  
367 .  
267 
768. 
269.  
269 . 
2 7 0 .  
273 .  
273 .  
2 7 2 .  
2 7 3 ,  
2 7 2 ,  
2 7 1  
2 7 2 .  
Z71 
271 .  
272 .  
2 7 3 .  
2 7 2 .  
2 7 1 .  
7 7 3 .  
3 7 5 .  
2 7 5  
2 7 6 .  
278  . 
2 7 7 .  
2 7 8 .  
7 7 8 .  
2 7 8 .  
2 7 6 .  
277 .  
2 7 9 .  

ALTITUDE 
FT  

4 1 2 5 7 .  
4 1 4 2 1 .  
4 1 5 8 5 .  
4 1 7 4 9 .  
4 1913  
4 1 0 7 7 .  
4 2 2 4 1 .  
4 2 4 0 5 .  
4 2 5 6 9 .  
4 2 7 3 3 .  
4 2 8 9 7 .  
4 3 0 6 1 .  
43225 .  
43-389. 
4 3 5 5 3 .  
4371 7 .  
43881 . 
4 4 0 4  5 .  
4 4 2 0 9 .  
4 4 3 7 3 .  
4 4 5 3 7 .  
4 4 7 0  1 
4 4 8 6 5 .  
4 5 0 3 0 .  
4 5 1 9 4 .  
4 5 3 5 8 .  
4 5 5 2 2 .  
45684. 
4 5 8 5 0 .  
460140 
461780 
4 6 3 4 2 .  
46536 .  

46834 .  
4699R.  
4 7 1 6 2 .  
4 7 3 2 6 .  
4 7 4 9 0 ,  
4 7 6 5 4 .  
47818  . 
47982  . 
4 8 1 4 6 .  
4 8 3 1 0 .  
4 8 4 7 4 .  

4A8O? 

46670  

48038 .  

461967. 

4 9 2 9 5 .  
4 9 1 3 1 .  

VFLOC I T Y  AZIMUTH 
F T / S E C  

820 
82 .  
83 .  
80.  
8 0. 
78 .  
82  . 
81, 
800 
7 9 .  
7 9  . 
7 9 .  
7 8 .  
77. 
7 5 .  
7 7 .  
7 7 .  
7 8  . 
7 8 .  
7 8 .  
77. 
7 4 .  
7 3 .  
7 2 .  
7 3 .  
7 4 .  
7 1 .  
7 2 .  
69. 
hA. 
6 7 .  
6 7 .  
6 5  . 
67 .  
660 
6 7 .  
6 5 .  
640 
6 7 .  
6 5 .  
68 .  
6 8 .  
6 9  
7 9 .  
690 
69. 
68. 
7 1 .  
7 2 .  
7 0  . 

DEG 

2 8 0 .  
279 .  
276. 
278 .  
280.  
2 7 8 .  
279 .  
277.  
278. 
2 7 8 .  
279 .  
2 8 0 .  
282 .  
282  
2 8 2 .  
282. 
2 9 1  . 
284 .  
2 8 5 .  
289  
286 .  
2 8 7 .  
285. 
7 8 4 .  
2 8 2 .  
7 8 4 .  
2 7 9 .  
2 8 3 .  
2 8 1 .  
2 8 2 .  
2 8 3 .  
280 .  
2 7 9 -  
280.  
2 A t .  
2840 
282 . 
282 .  
284 .  
285.  
2 8 2 ,  
284 .  
282 .  
2 8 3 .  
285.  
284 .  
287. 
2 9 1  
384. 
294. 



TABLE: I.- APOLZC, 4 W I N D  DATA - Continued 

(a> T - 7 hours - Concluded 

- - 

ALTTT( .DE V E L O C I T Y  AZ IMI ITH 
F T / S E C  DES FT 

49459. 
4967 1,. 
4078 7 
4 W E 1  
5011'.  
5 0 ? 7 9 .  
50L43.  

SO77 1 
50935. 
51099.  
5126.3. 
51427. 
5 1 6 9 1 .  
5 1 7 5 5 .  
51919.  

5 2 2 4 7 .  
5241 1. 

5 n m 7 .  

5 2  n83. 

5 2 6 7 5 .  
52740. 
5 2 9 0 4 .  
5 3 0 6 8 .  
53231. 
5 3 3 9 6 .  
5 3 5 6 0 .  
5 3 7 2 4  . 
53080. 

6 8  
66. 
6 7 .  
65. 
6 5 .  
6 2 .  
4 6 .  
6 6  0 

hh 
6 6 .  
6 2  
5 7 .  
55. 
5 6 .  
56. 
55. 

57. 
62 . 
6 1 .  
64 . 
6 5  . 
6 2  . 
64. 
65. 
61 
5 9 .  
51. 

5.8. 

2 8 8 .  
289. 
3RR. 
? 9 1  
2Y7. 
7 R 9 .  
294. 
2 q 3 .  
737. 
301. 
301.  
701  . 
29A. 
2 9 8 .  
792. 
2 A R .  
284. 
284. 
2 R 7 .  
281. 
2 8 1 .  
3 q 5 .  
? A 7 0  
2 9 0 .  
2 q 6 .  
298. 
794, 
7 9 3 .  



* 

l 

ALT T T UCF 
FT 

4 1 0 .  
5 7 4  . 
7 3 8 .  
902 

1 0 6 6  
1 2 3 0 .  
1 3 9 4 .  
1 5 5 8 .  

1 R R 6  . 
2C51 
2215 .  
2 3 7 9 .  
2 5 4 3 .  
2 7 0 7 .  

3 0 3 5 .  
3 1 9 9 .  
3 3 6 3 .  
3 5 2 7 .  
3 6 9 1  
3 e 5 5 .  
4c19.  
4 1 8 3 .  
4 3 4 7 .  
4511 
4 6 7 5 .  
4 8 3 9 .  
5 0 0 3  
5 1 6 7 .  
5 3 3  1 
5 4 9 5 .  
5659. 
5 8 2 3  
5 9 8 8 .  
6 1 5 7 .  
6 3 1  6. 
64R0.  
6 6 4 4 .  
6 R O R o  
6 5 7 7  . 
7 1 3 6 .  
7 3 r n .  
7 4 6 4  
7 6 2 8 .  
7 7 9 2 .  
7 9 5 6 .  
8120. 
8 2 8 4 .  
8 4 4 R .  

1772.  

2 8 7 1 .  

VFLOC T T Y  
F T / S E C  

4 1  
4 3 .  
4 3  . 
42 
4r) 
41 
41 
41 
40 0 

42 . 
4 1 .  
4 1  
4 1  
4r). 
41 
40 
19. 
39  . 
39.  
4 1  
3 9 .  
17. 
3 9 .  
-35 .  
3 4 .  
3 1  . 
2 8 .  
2 9  . 
2 9  
2 5 .  
7 5 .  
7 4 .  
27. 
2 1 .  
1 8 .  
1 7 .  
17. 
1 7 .  
1 q .  
2 7 .  
7 0 .  
2 9 .  
28. 
73. 
3 0 .  
23. 
28  0 

2 4 .  
2 1 .  
1 9 .  

A Z  I MtIT H 
DEG 

57.  
59 .  
6 0  
5 9 .  
5 5 .  
5 5 .  
55 .  
56 .  
56 .  
5R. 
5 9 .  
6 1  
6 2 .  
6 1 .  
610 
5 8 .  
6 2 .  
6 4  
63  
61. 
6 0  
640 
6 2  . 
58 
60 0 

70.  
7 2  . 
77. 
74 .  
7 5  . 
7 2  
7'3 . 
7 0 .  
69 .  
68  0 

6 4  
6 1  . 
5 9 .  
4 7 .  
3 7 .  
38. 
7 7 .  
3 1 .  
3 2 .  
32. 
3 5 .  
7 5 .  
2 9 .  
2 6 0  
2 6  

ALTITUDE 
FT 

8612. 
8 7 7 6 .  
8 9 4 0 .  
9 1 0 4 .  
9 7 6 9 .  
9 4 3 2 .  
9 5 9 6 .  
9 7 6 0  
992  5 
100RQ. 
1 0 2 5 3 .  
1 0 4 1  7 .  
1 0 5 8 1 .  
1 0 7 4 5 ,  
1 0 9 0 9 .  
1 1 0 7 3 .  
1 1 2 3 7 .  
1 1 4 0 1 .  
1 1 5 5 5 .  
1 1 7 2 9  
1 1 5 9 3 .  
12057. 
1 2 2 2 1 .  
1 2 3 8 5 .  
1 2 5 4 9 .  
1 2 7 1 7 .  
1 2 8 7 7 .  
13041. 
132'75. 
1 7 3 6 9 .  
1 '3533. 
1 3 6 9 9 .  
1 3 8 6 2 .  

1 4 1 9 0 .  
1 4 0 7 6 .  

1 4 3 5 4 .  
1 4 ' 1 8 .  
14682 .  
1 4 8 4 6 ,  
1 5 0 1 0 .  
15174 .  
1 5 7 3 s .  
15502. 
1 5 6 6 6  
15830. 
15994 .  
1 6 1 5 8 .  
1 6 3 2 2 .  
1 6 4 8 6 .  
1 6 6 5 0 .  

VELOC t TY 
F T / S € C  

1 6 .  
1 3 0  
1 1 .  
1 9 .  
8. 
9. 

1 0 .  
10 .  
1 1 .  
1 0  . 
1 0 .  
8. 

19. 
10.  
11 .  
110 
1 3 .  
1 2 .  
15. 
21. 
25. 
28. 
3 1 .  
3 5 .  
3 6 .  
3 5 .  
37. 
3A. 
4 0  
4 1  
43 .  
4 8 .  
5 0 .  
5 2 .  
5 4 .  
5 3 .  
5 0 .  
4 9 .  
51 .  
5 2 .  
53 .  
5 2 .  
50, 
48. 
48 .  

4 5 .  
4 3  . 
41. 
3 8 .  

48 .  

4 2 1  MUTH 
DEG 

26.  
28 .  
3 4 .  
4 0  . 
2 5 .  
1 9 .  

1. 
3 5 3 .  
338 .  
339 .  
341 
7 3 4 .  
322 .  
318.  
314.  
324 .  
329 
332 .  
314 .  
306 .  
302 
295 .  
287.  
2 8 4 ,  
281. 
279.  
279. 
280. 
279.  
271.  
2 7 6 .  
274 .  
275 .  
278.  
290. 
283. 
2 8 3 .  
282 . 
282 . 
2 8 4 ,  
285. 
287 .  
388. 
289 .  
2 8 9 .  
292.  
2R9. 
287.  
2 8 6 ,  
290 .  



T A W  I.- AWLIX) 4 WIND DATA - Continued -r 1 

(b) T - 5.5 hours - Continued 

A C T I T U D E  V E L O C I T Y  A2 IMUTH ALT I TUDE 
F f  

16814. 
16978 
17142. 
17306. 
17470. 
17675. 
11799. 
17963 
18127. 
18291. 
18455. 
18619. 
18783, 
18947 . 
19111. 
19275 . 
194390 
1960'. 
19767. 
19931 
20095 
20259. 
20423 
20587. 
2075 1 
20915. 
21079. 
21247. 
214C7. 
21572, 
21 736 
21900. 
22064 
22228. 
22392. 
22 556 . 

/ 22720. 
22884. 
23048. 
2 3 2 1 2 -  
23 376 . 
23540, 
23704. 
23P68. 
2403 2 
24196. 
24360. 
24524. 
24688. 
24t52. 

F T / S E C  

34. 
30. 
32. 
34. 
36. 
38. 
40 e 
39. 
3 7 .  
37. 
36. 
35. 
35. 
3 6  
75. 
360 
35. 
15. 
36 0 

39 . 
43 . 
44 . 
42 e 
40 
40 
41 
37 . 
36. 
35. 
77. 
7 8 .  
40 . 
41 
40 . 
43 . 
45 . 
46. 
45. 
47. 
46 
45. 
45 . 
46. 
45. 
45. 
46 
47. 
49. 
50 . 
51 .  

n E G  

295, 
295. 
300. 
301 
301 
301, 
297. 
291. 
286. 
287. 
290, 
292 
294. 
1960 
795. 
296 . 
294. 
391 . 
288 . 
286. 
281  
284, 
286. 
288 . 
289. 
291. 
284. 
290. 
276 
280. 
286. 
289. 
292. 
295 
297 
300- 
3 0 4 .  
-304. 
298. 
291 
2 P 6 .  
2R4. 
283. 
286. 
289. 
286. 
283. 
283 
204. 
282. 

FT 

25016. 
251R0. 
25344. 
25509. 
25673. 
25837. 

26165. 

26491. 

2600 1 

26329. 

26657, 
26821 
26985. 
27149. 
27313 
27477, 

7 7 5 0 5 .  
27t41. 

2 7969 
28133. 
28797. 
78481 
28625. 
28789. 
28953 
29117. 
29281. 
29446. 
29610. 
29774. 
29038. 
30102. 
30266. 
30410. 
3 0 5 9 4 .  
30755. 
30922. 
31086. 
31250. 
314140 
3 1 5 7 8 .  
31742. 
31906. 
32070. 
32234. 
32308. 
325620 
32726. 
32890. 
33054. 

V E L O C I T Y  
F T / S E C  

55. 
58. 
59, 

' 61. 
63 0 

6 5 .  
620 
63. 
64. 
64. 
62 
63 0 

63. 
65. 
64. 
67. 
69. 
71 
71. 
74. 
73. 
75. 
75. 
73 . 
74. 
75. 
77. 
7 8 .  
78. 
RO. 
82 
80. 
77. 
77. 
79 . 
80. 
8 0. 
79. 
78. 
79. 
79. 
78. 
79. 
81. 
81. 
83. 
82. 
82. 
82. 
83. 

282. 
280. 
279. 
278. 
276.  
275. * 
273. 
274. 
2 7 5 .  
275, 
274. 
275. 
272. 
271. 
273. 
273. 
274, 
275. 
274. 
273. 
275. 
276, 
277. 
278. 
278. 
276. 
275. 
276. 
276. 
276. 
276. 
275 
277. 
280. 
281. 
279. 
278. 
276. 
277. 
278. 
278. 
276. 
276. 
274. 
275. 
278. 
275. 
274. 
274. 
273. 



I 

ALT 1 T IJDE 
FT 

332190  
3 3 3 8 3 .  
33547 .  
3371 1.  
3387E . 
3403c).  
34703 . 
34167 .  
3453 1 
' $4695 .  
3 4 e 5 9 .  
35023 .  
351 8 7 .  
3 5 3 5 1  
3 5 5 1 5 .  
35679.  
35P4-4. 
36007  
36171 .  
36375 .  
3 6 4 9 9 .  
3666 3 
36877 .  
36991  
3 7 1 5 6 .  
3 7 3 2 0 .  
3 7 4 8 4 .  
3764 P. 
37P12. 
3 7 $ 7 6 .  
38 140.  
-48104. 
38468 .  
3 8 t 3 7 .  
38796 .  
18960. 
39124 .  
397R P 0 

39452 .  
39616 .  
397RO. 
39944 .  
4010Ro 
40277 .  
4 0 4 7 6 .  
4 0 6 0 0  
40764  
4 0 9 1  A .  
41093.  
4 1  257 

T A m  I.- APOLZlO 4 W I N D  DATA - Continued 

'(b) T - 5.5 hours - Continued 

V F L O C I T Y  A7 IMlJTH ALTITIJDE 
F T / S E C  

A 3 .  
84  
84  . 
e 3  . 
8 7 .  
8 2 .  
e 2  
8 1 .  
RO. 
99. 
79. 
90. 
7 9 .  
90. 
A l .  
8 2 .  
8 4 .  
8 5 .  
8 4 .  
8 4 .  
8 4 .  
83 .  
82  . 
8 3 .  
8 5 .  
5 6 .  
8 5 .  
57 .  
86 .  
86. 
8 6 .  
88 0 

8 9 .  
9 0 .  
89. 
9 6 .  
86. 
97.  

A 2  . 
A 1  . 
7 7  . 
7 7  . 
7 5  . 
76  
7 6  
7 8  . 
7 8 .  
7 7 .  
7 6 .  

a4  . 

DEG 

2 7 5 .  
7 7 6 .  
2 7 4 .  
2 7 3 .  
7 7 1  
2 7 0 .  
2 6 9 .  
2 6 9 .  
2 6 9 .  
268 .  
2 6 6 .  
2 6 5 .  
26'3. 
2h2. 
261. 
2 5 9 .  
2 5 8 .  
? 5 9 .  
259 .  
25u. 
2 6 1 .  
762. 
2 6 3  
7 6 5 .  
265. 
2 6 7 .  
2 6 9  
2 7 1 .  
7 7 2 .  
272. 
273 .  
272. 
272 .  
273  
2 7 5 .  
2 7 5 .  
2 7 6 .  
278 .  
2 7 8 .  
2 7 9 .  
2 7 8 .  
279. 
281.  
2 8 0 .  
2 7 8 .  
2 7 8 .  
2 7 8 .  
276. 
2 7 1 .  
2 7 4 .  

F T  

4 1 4 2 1 .  
4 1 5 5 5 .  
4 1 7 4 9 .  
4 1 9 1 3 .  
4 2 0 7 7 .  
4 2 2 4 1 .  
4 2 4 0 5 .  
4 2 5 6 9 .  

4 2 9 9 7 .  
4 2 7 3 3 .  

4 3 0 6 1 .  
432250  
4 3 3 8 9 .  
43K53.  
4 3 7 1 7 .  
4 3 8 8  1 . 
4 4 0 4 5  s 
4 4 7 0 9 .  
4 4  373 . 
4 4 5 3 7 .  
4 4 7 0 1 .  
4 4 8 6 5 .  
4 5 0 3 0  
4 5 1 9 4 .  
4 5 7 5 A .  
4 5 5 7 2 .  
456R6. 
4 5 e 5 0 .  
4 6 0 1 4 .  
4 6 1 7 8 .  
46342  
46506 .  
4 6 6 7 0 .  
4 6 8 3 4 .  
4 6 9 9 8 .  
47162 .  
4 7 3 2 6 .  
4 7 4 9 0  
476540  
4 7 8 1 8 .  
4 7 9 8 2 .  
491 46 .  
4A310.  
4 8 4 7 4 .  
4 8 6 3 8 .  
4PP02 . 
4 8 3 6 7 .  
4 3 1 3 1 -  
4 9 2 9 5 .  
4 9 4 5 9  . 

VELOC I TY 
F T / S E C  

7 6  
7 6 .  
7 5 .  
77 .  
7 9 .  
78 .  
7 8 .  
7 7 .  
7 7 .  
7 8 .  
7 6 .  
7 6 .  
74.  
7 4 .  
7 2 .  
7 2  
7 1  
7 1 .  
72 .  
7 3 .  
7 4 .  
7 3 .  
7 2 .  
74. 
72 .  
7 0 .  
7 0 .  
7 2 .  
7 2  
6 9 .  
6 7 .  
680 
66 . 
6 4 .  
660 
62  
62 .  
63- 
67. 
6 5 .  
6 4 .  
64 .  
64 .  
6 7 .  
67. 
6 6 -  
66. 
6 2 .  
6 2  
6 5 .  

A Z I  MUTH 
DEG 

2730 
2 7 2 .  
2 7 4 .  
2 1 5 .  
2 7 6 .  
277.  
280. 
2 8 2 .  
2 8 1  . 
2 8 1  
2 8 3 -  
2 8 0 ,  
2 7 9 ,  
278.  
279 .  
2 7 9 .  
290 .  
2 8 1  
2 7 9 .  
281. 
2 8 2 .  
2 9 1 .  
293.  
2 8 6 .  
285 .  
285 .  
2 8 3 .  
2 9 2 .  
2A6. 
2 8 5 .  
287 .  
2 85. 
2 8 3 .  
2 8 4 .  
2 8 7 .  
2 8 8 .  
290 .  
2 9 1  
290 .  
288. 
290 .  
287 .  
2 8 8 .  
2 89. 
2 86. 
287.  
290 .  
2 8 8 -  
2 9 1  
2 9 0 .  



I d l  TABLE I.- AS-501 WIRD DATA - Continued 
(b) T - 5.5 hours - Concluded 

A L f l  TUOE V E L O C I T Y  AZ IHUTH 
FT FT/SEC DEG 

4 9 6 2 3 .  
4 9 7 8 7 .  
4 9 9 5 1  s 
50115.  
5 0 2 7 9 .  
5 0 4 4 3 .  
50607. 
50771. 
5 0 9 3 5 .  
51099. 
5 1 2 6 3 .  
5 1 4 2 7 .  
51591. 
51755. 
51919. 
52CR3. 
52 247 
5241 1 
52 575 
52740. 
52904. 
5 3 Q 6 8 .  
53232 
53396 . 
535608 
5 3 7 2 4  
5 3 8 8 8 .  
5 4 0 5 2 .  
5 4 2 1 6 .  
5 4 3 8 0 .  

67. 
69. 
68. 
66 0 

62 . 
59 . 
55.  
5 1 ,  
48 . 
4 h .  
460 
4 8 .  
5 1 .  
5 7 .  
5 7 .  
5 7  . 
5 6  
5 8  . 
6 0  
6r). 
59 . 
5 6 .  
54. 
54 . 
5 2  
51 ,  
49 . 
5 3 .  
52 . 
52. 

2 9 3 0  
301 . 
700. 
305. 
3 0 3  
300 . 
302 . 
294. 
293. 
294. 
283. 
'78 
2 7 7 .  
782. 
280. 
2 8 5 0  
286. 
289 
290 
296, 
297. 
294 . 
293. 
2 9 6 .  
2 9 1  
291 
286. 
2 9 9 .  
298.  
3 0 4  



ALT IT UCF 
FT 

410. 
574 . 
73R. 
902 
1066. 
1230. 
1394. 
15580 
1727. 
1886, 
2051. 
22150 
2379. 
2543. 
2707. 
2871. 
3035, 
3199, 
3363. 
3537. 
3 6 9 1  
3855 . 
4019. 
4183. 
4347. 
451  1 .  
4675 
4839. 
5003 . 
5 1 6 7 .  
533 1 
5495. 
54559. 
5P23. 
5988. 
6153. 

6480. 

6AOR. 

6316. 

66.44. 

6971. 
7136. 
7300  
7464. 
702Ro 
7793 . 
7956, 
9 1 2 0 .  
8284 
0448. 

12 ~ < , 

TABU3 IO- A P O W  4 WIXD DATA - Continued 

( C )  T - 4 hours 

VELOCITY A 2  IMUTH AL T I T UDF 
FT/ S EC 

64. 
42. 
42  
7 9 .  
40 

' 39. 
37. 
38. 
36. 
35. 
35. 
34. 
35. 
77. 
35. 
32 . 
33. 
33 . 
32 . 
73. 
33 . 
33. 
3 5 .  
34. 
33 . 
34. 
33 . 
33 
3 1  
70 . 
29. 
2 7  . 
25. 
2 3  
22. 
21. 
24 
28 . 
3 0  . 
3 1  
28. 
2 7 .  
27. 
27 . 
27. 
23. 
2 4 .  
21. 
20. 
19  

D E G  

79. 
51. 
55. 
59. 
64. 
60 
58. 
62. 
59 . 
60 
62. 
a2 . 
63 
6 8  . 
69 
69. 
66 0 

6 5 .  
63 
69 
7 0 .  
65. 
6 1  
64  . 
66. 
6 7 .  
67 
6 5 .  
64. 
63  
59, 
57. 
59. 
56. 
55. 
56. 
54. 
53. 
55. 
59. 
49 . 
39. 
29 . 
34. 
26. 
28. 
27. 
30. 
23. 
26 s 

FT 

8612. 
8776 
8940 
9 104 
9268. 
9432. 
9596. 
9760. 
9925. 

10089. 
10253 
10417. 
10581  
10745 
10909 
110730 
11237. 
114010 
11565. 
11729. 
11893. 
12057. 
12221. 
12385. 
12549. 
1271 '3, 
12877. 
13041. 
132C5. 
1 3 3 6 9 .  
13533. 
13698. 
13863. 
14024. 
14190. 
14354. 
14518. 
14682. 
14845. 

15338. 

15910. 
15174. 

15502 
15666, 
15830. 
15994 
16158. 
16322. 
16486. 
16650. 

VELOC I TY 
F T / S E C  

17. 
15. 
16. 
13. 
12. 
10. 
10. 
10. 
10. 
11. 
12. 
11. 
11. 
12. 
150 
18. 
20. 
20. 
2 0. 
22. 
2 5 .  
35. 
26. 
27. 
28. 
29. 
31. 
33. 
34. 
33. 
32 
33. 
3 5 .  
35. 
35. 
3 5 .  
34. 
33. 
31, 
2 8. 
2 5. 
27. 
25. 
23. 
23. 
19. 
18. 

19. 
21. 

17. 

A 2  I HUTH 
DFG 

26, 
21. 
20 . 
22. 
18. 

5. 
357. 
350, 
340. 
333. 
330. 
329. 
319. 
317. 
318. 
-319, 
318. 
320. 
320. 
320. 
322 
320. 
319. 
317, 
309. 
295. 
289. 
285. 
286. 
290. 
288. 
290. 
291  
290. 
289. 
291 
295. 
299. 
299 .  
300. 
302 
301. 
306. 
313. 
316. 
316. 
327. 
3 3 1  
347. 
349 . 



rrrd 

I 
i 

. I  

. ,  

I 

ALT1 TUDF 
F T  

1 6 8 1 4 .  

1 7 1 4 2 .  

1 7 4 7 0 .  
1763  5 .  

1 6 9 7 8 .  

1 7 W 6  

17799  
1 7 9 6 3 .  
1 8 1 2 7 .  

1 8 4 5 5 .  

18783 .  

1 8 2 7 1  

18619.  

1 8 9 4 7  
191 11 
1 9 2 7 5  
1943  9 . 
1 9 7 6 7 .  
1 9 9 3 1  
2 0 0 9 5 .  
2 0 2 5 9 .  
20433 .  
20587 .  
20751 
20915 .  
2107a .  
7 1  247 
2 1 4 0 7 .  
21 5 7 2  
21736 .  
22900. 

1 9 6 0 3 .  

2 2 0 6 4 .  

22 3 9 2  . 
2 2 5 5 6 .  
22720.  
32884 .  
2 3 0 4  8. 
2321 2 ,  
23376 .  
2 3 c 4 0 .  
23 7 0 4  . 
2386R. 

2223A.  

24072  
24 lQ6 
2 4 3 6 0 .  
2 4 5 3 4 .  
2 4 6 8 8 .  
24852 .  

b3 ; 
TABLE: I.- A P O m  4 W I N D  DATA - Continued 

. -  ' ( C )  - T - 4 hours - Continued 

V E L O C I T Y  81. IMIJTH A L T I T U D E  V E L O C I T Y  A Z I M U T H  
F T / S E C  

2 5 .  
73. 
29. 
28 . 
7 0 .  
77 .  
25 .  
2 7 .  
2 6 .  
?5. 
25. 
27 .  
29  
31.  
32 .  
3 3  . 
33. 
3 3 .  
33 .  
3 3 .  
3 5 .  
3 3  . 
3 2  . 
32 .  
3 6 .  
3 8 .  
37. 
3 7 .  
7 6 .  
36. 
36 .  
3 7 .  
3 7 .  
3[1. 
3 7 .  
7 7  . 
3 5 .  
39. 
4 3 .  
4 5 .  
4 4 .  
4 2 .  
4 3 .  
4 3  . 
4 5 .  
4 6  . 
4 0  . 
49 . 
5r). 
5 4  . 

D E G  

349.  
354.  
340 
348 
341 
7 3 8  . 
3-35. 
3 3 5 .  
3 3 5 .  
3 7 9 .  
3 2 2 .  
105 . 
3 0 6 .  
3 0 3  . 
304  . 
307 
3 0 4  
3 0 4  
3 0 6 .  
3 0 3 ,  
302 .  
300.  
997 . 
3 9 4 .  
296. 
300.  
290 .  
7 8 5 .  
279  
2 6 9 .  
275.  
279.  
7 7 9 .  
782. 
? 8 7 .  
7 8 9  
2 9 2 .  
7 9 6 .  
297 .  
298 .  
2 9 4 .  
185. 
2 8 2 .  
2 7 9 .  
2 R O .  
2 8 0 .  
280.  
2P2.  
2 7 9 .  
2 7 9 .  

FT F T / S E C  

25016.  
25180. 
2 5 7 4 4 ,  
2 5 5 0 9 .  
256730 
2 5 8 3 7 .  
2 6 0 0 1 .  
2 6 1 6 5 .  
2 6 3 2 9 .  
26493 .  
2 6 6 5 7 .  
2 6 8 2 1 .  
2 6 9 8 5 .  
2 7 1 4 9 .  
2 7 3 1 3  
2 7 4 7 7 .  
2 7 6 4 1  
2 7 8 0 5 .  
2 7 9 6 9 .  
2 8 1 3 3 .  
2 8 2 9 7 .  
2 8 4 6 1  
2 8 6 2 5 .  
2 8 7 8 9 .  
2 8 9 5 3 .  
2 9 1 1 7 .  
2 9 2 3 1 .  
2 9446. 
2 9 6 1 9 .  
2 9 7 7 4 .  
2 9 9 3 8 .  
30102. 
30266 .  
3 0 4 3 0 .  
30594. 
3 0 7 5 8 .  
3 0 9 2 2  
331086. 
3125'3. 
3 1 4 1 4 .  
31578 .  
3 1 7 4 2 .  
31906 .  
32070 .  
3 2 2 3 4 .  
3 2 3 9 8 .  
32563  . 
3 2 7 2 6 .  
3 2 8 9 0 .  
3 3054.  

55 .  
54 .  
57 .  
59. 
6 0 .  
6 2  
6 3  
62, 
61. 
61. 
6 2 .  
67 
63 .  
6 3. 
6 5 .  
66. 
68. 
68. 
7 1  
7 4 .  
7 4  . 
7 4 .  
7 5 .  
75 .  
7 5  . 
7 4 .  
75 .  
7 5 .  
7 7 .  
7 8 .  
79 .  
7 8 .  
82. 
7 7  . 
7 8  . 
7 5 .  
77 .  
77 .  
7 9 .  
80. 
7 8  . 
7 8 .  
79 .  
7 8 .  
80.  
80 .  
81 .  
81.  
8 1 .  
RO. 

DEG 

279 .  
2 7 6 .  
277 .  
279.  
278 .  
277 .  
2 7 8 .  
278 .  
277.  
2 7 7 ,  
2 7 7 ,  
2 7 6 .  
275 .  
273 .  
274 .  
2 7 5 .  
2 7 5 .  
275 .  
2 7 5 .  
2 7 5 .  
275.  
275.  
277 .  
279 .  
2 8 0 .  
2 7 9 .  
279 .  
278 .  
279 .  
2 9 0 .  
280 .  
2 8 1 .  
283 .  
282 .  
282.  
2 8 2 .  
279 .  
276. 
277 
2 7 3 .  
2 7 4 .  
272 .  
2 7 4 .  
2 74 .  
274.  
274.  
273 .  
273 .  
2 7 4 ,  
275.  



.' 

A L T I T U D E  
FT 

3 3 2 1 9 .  
3 3 3 8 3 .  
3 3 5 4 7 .  
3 3 7 1  1 .  
33875.  
3 4 0 7 9 .  
34203  . 
3 4 3 h 7 .  
3 4 5 3  1 
3 4 6 9 5 .  
3 4 8 5 9 .  
35023  
35157 .  
35351 . 
3 5 5 1 5 .  
3 5 6 7 9 .  
7 5 8 4 3 .  
36007  
3 6 1 7 1 .  
3 6 3 3 5 .  
36499 .  
36667 .  
36877 .  
7 5 0 0 ! .  
37156 .  
37320 .  
37484 .  
3764R. 
3 7 e 1 2 .  
37' ;76.  
39140 .  
39 3n4  . 
3846P.  
3AC37. 
3 8 7 9 6 .  
38960. 
3 9 1 2 4 .  
3 9 2 8 8 .  
3 9 4 5 2 .  
3961 6. 
39780  
39 944 . 
4 0 1 0 8 .  
40272  
4 0 4 3 6 .  
40 600 
4 0 7 6 4  
4093 8 
41C9' 
41 257 .  

114 ~ 

TABLE I.- A F O L U  4 WIND DATA - Continued 

( c )  T - 4 hours - Continued 

V F L O C I T Y  A 2  IMUTH AL T 1 TUDF 
F T / S E C  

R1 . 
7 9  . 
79 .  
R1. 
81 .  
50 . 
7 9  . 
R2 
8 1  . 
8 2 .  
82 . 
R 2 .  
82. 
8 3 .  
R2 . 
84.  
86  0 

8 7 .  
8 6 .  
86 . 
F?A. 
8 7 .  
R7. 
85. 
89 . 
84 .  
91  . 
8 1 .  
P5. 
0 5 .  
85 0 

RS. 
8 9  . 
87 
8 5 .  
R 3 0  
R2 0 

8 0 .  
7 8 .  
7 5  . 
71. 
7 1  
72 
7 2  
7 4 .  
7 4 .  
7 4 .  
7 4  . 
7 1  
7 7 .  

DEG 

374 .  
273 
2 7 0 .  
3 7 1 .  
273. 
2 7 1  
269.  
7 7 1 .  
2 7 0 .  
7 6 7 .  
7 6 5 .  
7660 
2 6 4 .  
263. 
7 6 2 .  
2 6 1 .  
261. 
762. 
261. 
2 6 2 .  
2 6 2 .  
262 .  
2 6 3 .  
2 6 3 .  
2 6 4 .  
2 6 6 .  
2 6 5 .  
2 6 6 .  
2 6 8 .  
772.  
7 7 5 .  
7 7 7 .  
7 7 7 .  
2 7 8 .  
2 7 9 .  
2 8 2 .  
2A 1. 
2 8 1 .  
279.  
279 .  
7 7 9 .  
278 .  
279. 
777 .  
375.  
774 .  
271.  
172 .  
773. 
270. 

FT 

4 1 4 2 1 .  
4 1 5 8 5 .  
4 1 7 4 9 .  
41913 .  
4 2 0 7 7 .  
4 2 2 4 1 .  
4 2 4 0 5 .  
4 7 5 6 9 .  
4 2 7 3 3 .  
42R37. 
4 3 0 6 1 .  
4 3 2 2 5 .  
4 339Y . 
4 3 5 5 3 .  
4 3 7 1  7 .  
4 3S81 
4 4 0 4  5 . 
4 4 2 0 9 .  
4 4 3 7 3 .  
4453  7 .  
4 4 7 0 1 .  
4 4 P 6 5 .  
4 5 0 3 0 .  
45  194 
4 5 3 5 8  . 
4 5 5 2 2 .  
4 56R6 
4 5 8 5 0 .  
46r )14 .  
46178 .  
4 6 3 4 2 .  
4 6 5 0 6 .  
4 6 6 7 0 .  
4 6 9 3 4 .  
4 6 9 9 9 .  
47162 .  
4 7 3 2 6 .  
4 7 4 9 0  
4 7 0 5 4  . 
47R19. 
4 7 9 8 2 .  
4 8 1 4 6 .  
4R310. 
4 8 4 7 4 .  
4 8 6 3 8 .  
4 9 8 0 7 .  
48967 .  
4 9 1 3 1 .  
4 9 7 9 5 .  
4945  9 . 

V F L O C I  TY 
F T / S E C  

7 3 .  
7 3  . 
74. 
74. 
71 .  
7 3 .  
7 2 .  
710 
69 .  
7 1  
69. 
68 .  
6 9 .  
6 6 .  
6 8 .  
7 0 .  
6A. 
69.  
7 0 .  
7 0 .  
6 8 .  
6 7 .  
68. 
65 .  
64. 
65 .  
65. 
63 .  
64 .  
6 2  
61 
6 1 .  
59 .  
57 .  
56 ,  
58 .  
57. 
58 .  
59 .  
6 0 .  
60 .  
6 1  . 
61. 
62 .  
62. 
6 3 .  
59  . 
60 .  
59. 
62  

A Z  I HUTH 
DE G 

272 .  
276 .  
2 8 0 -  
2 8 1  . 
282 .  
280.  
280 .  
2 8 1  
280 .  
2 7 7 .  
2 7 7 ,  
273 .  
272 .  
273.  
273.  
276 .  
2 7 6 -  
2 7 8 .  
2 7 9 .  
2 8 7 .  
285 .  
2 8 9 .  
287 .  
2 8 7 .  
255. 
2 8 9 ,  
2 8 7 -  
288  
286 .  
289 .  
290 ,  
289 .  
291 . 
290. 
2 8 9 .  
2R7. 
289 .  
293 .  
290 .  
290 .  
290 .  
289.  
289 .  
290.  
2R9. 
290 .  
292.  
293 .  
294 .  
296 .  



I 

I 
> I  

4 1  
I 

'15 : 
TABU3 I.- APOLU) 4 WIN.D DATA - Continued 

( c )  T - 4 hours - Concluded 

A L T I T U D E  V F L O C I T Y  A 2  IMUTH 
FT F T / S E C  DEG 

49623. 
49787.  
49951 . 
591lc. 
5 0 2 7 9 .  
5 0 4 4 7 .  
506C7. 
50771. 
50925. 
51099. 
51  2 6 ? .  

51 591. 
51 755. 

52087 .  
52747. 

51477. 

51919. 

64. 300. 
6 6 .  703. 
63 304 . 
62. 706. 
5 q  . 307. 
5 5 .  301 . 
5 0 .  302 
46. ? Q 5  . 
47. 790. 
44. 3 8 4 .  
45. 2 P O .  
46 277, 
49. 275 
51 2 7 7 .  
51 . ? a i .  
5 4  . 2 8 0 .  
5 5 .  282. 



TABLE I.- AWLLO 4 W I N D  DATA - Continued 

(a) T - 2 h o w  

ALTITUOE V E L O C I T Y  AZIMUTH A L T I T U D E  V E L O C I T Y  AZIMUTH 
FT F T / S E C  DEG F T  F T / S E C  DEG 

4 1 0 .  
5 7 4  . 
7 3 8 .  
9 0 2 .  

1 0 6 6  
1230. 
1 3 9 4 .  
1 6 5 A .  
1 7 2 2 0  
1 R R 6  0 

2 0 5 1 .  
1 2 1 5 .  
237O. 
2 5 4 3 .  
2 7 P 7 .  
2 8 7 1  
3 0 3 5 .  
3 1 9 9 .  
3 3 6 3 .  
3 5 2 7 .  
3 6 9 1  
3 e 5 5 .  
4 0 1 9 0  
4 1 8 3 .  
4347.  
4 5 1  1. 
4 6 7 5 .  
4 8 3 9 .  
5 0 0 3  
5 1 6 7 .  
5331 
5 4 9 5  . 
5 6 5 9 .  
5 8 2 3 .  
w a a  
6 1 5 7 ,  
6 3 1 6 .  
6 4 8 0 ,  
6 6 4 4  
6 8 0 8 .  
6C;72. 
7136. 
7 3 0 0 .  
7464 
7 6 2 8 .  
7 7 9 2  
7 9 5 6 .  
8 1 2 0 -  
8 3 8 4  
8 4 4 8 .  

35 .  
36 . 
7 7 .  
3 9 .  
3 7 .  
36 .  
38. 
3 6 .  
3 4 .  
36  . 
3 4  . 
1 3 .  
3 2  
7 4  . 
3 5 .  
35 .  
-33 . 
3 3 .  
30.  
31.  
3 1  
3 1  
70. 
2 9 .  
2 8 .  
20 .  
2 8 .  
25. 
2 5  . 
2 6 .  
2 3  
29. 
2 1 .  
2 0 .  
18. 
19. 
1 8 .  
18. 
20. 
7 3 .  
?O. 
2 3  
72. 
7 0  
20. 
22. 
22. 
22. 
2 2 .  
7 1  

49. 
49 . 
51.  
5 3 .  
5 3 .  
56 .  
5 6 .  
5 5 .  
54 .  
6 0  
61. 
6 3  . 
6 6  0 

6 5 .  
44 . 
6 3 .  
6 0  
57 .  
60. 
5 7 .  
5 6  
5 7 .  
57.  
5 7 .  
5 0  
40 . 
40 
39 .  
34 .  
74 .  
3 3 .  
35.  
3 2 .  
34. 
43 .  
47. 
52.  
47. 
43 .  
79. 
37. 
29. 
31. 
32. 
31. 
31 
3 2 .  
27. 
20. 
160 

86120 
8 7 7 6 .  
8 9 4 9  
9 1 0 4 .  
926 R 
943  2 
9596 .  
9 7 6 0 .  
9925.  

100R9o  
1 0 2 5 3  
1 0 4 1 7 .  
1 0 5 8 1  
l C 7 4 5 .  
1 0 9 0 9  
11073. 
1 1 2 3 7 .  
1 1 4 0 1  
1 1 5 6 5 .  
1 1 7 2 9 .  
11A93.  
1 2 0 5 7 .  
12221.  
1 2 3 8 5  
125rt9. 
1 2 7 1 3 .  
1 2 8 7 7 .  
1 3 0 4 1  
1 3 3 0 5 .  
1 3 3 6 9 .  
1 3 5 3 3 .  
1 3 6 9 9 .  
13R62. 
1 4 0 2 6 .  
1 4 1 9 0 .  
1 4 3 5 4 .  
1451R.  
1 4 6 8 2 .  
148460  
1 5 0 1 0 .  
1 5 1 7 4 .  
1 5 3 3 8 .  
15507 .  
1 5 6 6 6 .  
1 5 8 3 0 .  
15994 .  
1 6 1 5 8 .  
1 6 3 2 2 .  
1 6 4 8 6 .  
1 6 6 5 0 .  

2 1  . 
21 .  
19.  
19. 
1 5 .  
1 3 .  
1 5 .  
16. 
16 .  
16. 
18 . 
19. 
2 0 .  
22. 
2 2 .  
21 .  
2 0. 
19- 
2 3 .  
2 3 .  
2 4 .  
21 .  
23 .  
2 3 .  
23 .  
2 3 -  
25. 
26 .  
2 9 .  
2 9 .  
2 6  
23 .  
25 .  
2 3 .  
20.  
19 .  
1 7 .  
15.  
14. 
1 0 .  
14. 
17. 
17. 
1 8 .  
19 .  
2 0. 
2 1 .  
18 .  
20. 
21. 

12 . 
10. 

9. 
5. 

359 .  
350 .  
346 .  
342.  
338. 
331  
333 . 
336 .  
3 3 2 -  
3 3 1  
3 3 4 -  
3 2 9 ,  
323.  
3 1 2 ,  
3 0 9  . 
3 1 4 .  
3 1 3 -  
313 .  
3 1 5 ,  
316 .  
3 0 8  . 
296 ,  
294 .  
2 9 9 .  
306 
317 .  
314 .  
3 0 8 .  
301  
3 0 1  
3 0 5  
3 7 2  . 
335 .  
343 .  
3 4 0  . 
3 3 1  
3 4 6 .  
359 .  

2. 
7. 

1 3 -  
16. 
22. 
22 . 
17. 
16. 



A I T  I TUDF 
FT 

168140 
16978. 
17 142 
173060 
17470. 
1763'. 
17799. 
17963. 
18127, 
18291. 
18455. 
18619. 

18947 . 18783 

1911 1 
19275 
19439. 
19603. 
19767. 
19931 
20095. 
9 0 7 5 9 .  
23423. 
205P7. 
20751 
20915. 
21079. 
71247. 
21407. 
21572. 
21 736. 
21900. 
22fl64 
22228. 
22392. 
22556. 
22720. 
22884. 

23212. 
23376. 
335400 
23 704. 
2 3 9 6 8 .  
240370 
241% . 
24360. 
24524. 
24688. 
24P52. 

2304 8. 

117 
T A m  1.- AF0IJ.D 4WIND DATA - Continued 

( d )  T - 2 h o w  - Continued 

V E L O C I T Y  A Z  TMUTH ALT I TVDE 
F T / S E C  

20. 
21. 
22. 
23. 
25, 
2 5 .  
23. 
24. 
24 
2 4 .  
22. 
23. 
19. 
17. 
19. 
22. 
22. 
2 3 .  
24. 
25. 
27 
28 0 

31. 
37. 
36. 
34. 
3 6 .  
34 . 
33. 
34. 
36.  
75 .  
3 5. 
35. 
36. 
35. 
34. 
35. 
36. 
39 . 
40 . 
41 
41. 
43. 
46. 
46 . 
45. 
45 . 
46. 
50 

DEG 

15. 
13. 
4. 

354. 
351. 
750. 
349. 
353. 
353. 
353. 
354. 
347. 
341 
333  . 
319. 
315. 
308 
302 
309. 
304. 
303 
304. 
306 
303 
307. 
100. 
293. 
389. 
282. 
2 7 8 .  
273. 
276. 
378 
277. 
277 
7an. 
283. 
2R4. 
293. 
283. 

784. 
286. 
292. 
2Qh. 
292. 
289. 
788. 
285. 
283s 

2830 

F T  

25016. 
25180. 
25344. 
25509. 
2 5673 
25837. 
2600 1 
26145. 
26329. 
20493. 
26657. 
2682 1 
26985. 
27 149 
2731 3. 
27477. 
27641 
27805. 
27969. 
28133. 
28297. 
28461 
28625. 
2 8789. 
2R953. 
29117. 
292R 1 
2 9446 
29610. 
79774. 
29938. 
30 102 . 
30266. 
30430. 
30594. 
70755. 
30922 
3 10R 6. 
31250. 
31414. 
3 1578. 
31742. 
31906. 
32070. 
32234. 
32398. 
32562. 
32726. 
32890. 
33054. 

L 
.I .. 

V E L O C I T Y  A Z I MUTH 
F T / S E C  

51. 
52. 
54. 
54. 
52. 
53. 
54. 
5 6 .  
57. 
58. 
60. 
62 0 

62. 
65. 
66. 
69. 
69. 
700 
69. 
70. 
71. 
73 . 
72 
72. 
72 
72. 
75. 
79. 
78. 
77. 
78. 
76. 
75. 
75. 
7 7. 
7R 
82. 
82 . 
81. 
79. 
79. 
79. 
80. 
81. 
8 0 .  
81. 
ROO 
8Z. 
79. 

ai. 

DEG 

283. 
2 84. 
2 8 4 .  
283. 
293. 
282. 
2 8 3 -  
283. 
2 8 1 .  
280. 
280. 
279. 
280. 
281. 
2 8 2 .  
2A3. 
284. 
2840 
283. 
283. 
283. 
284. 
285. 
285, 
2A5. 
tR4. 
284. 
284. 
283. 
293. 
286. 
285, 
283 
280. 
277. 
273 
272 
271, 
271 
270. 
271 
270. 
271 
2 1 1 .  
273. 
273. 
274. 
274. 
274. 
2 7 5 .  



I 
1 :  

1 .  

TABLE I.- APOLLO 4 W I N D  DATA - Continued 

(d) T - 2 hours - Continued 

ACTITUDF V E L n C I T V  A 2  XMUTH A L T I T U D E  V E L O C I T Y  AZIMUTH 
FT F T / S F C  nFG FT F T / S E C  QEG 

3 3 2 1 9 .  
333P3.  
33547 .  
3371 1 
33R75. 
'34039 
34207 
34367 .  
34531  
3 4 6 9 5 .  
34e59 .  
35023  
75  1 8 7  
7 5 3 5 1 .  
3 5 5 1 5 .  
3567': 
35P41.  
36007  
36171 
3633 5 
3 6 4 9 9  . 
36663 
3 6 8 3 7 .  
36991 .  
3 7 1 5 6 .  
3 7 3 2 0 .  
3745A.  
3 7 6 4 8 .  
3 7 9 1 2 .  
37976 .  

381C14. 
3846  8. 
3 8 6 3 7 .  
3 8 7 9 6 .  
3 8 9 6 0 .  
7 9 1 2 4 .  
3 9 2 8 8 .  
3945 2 .  
39616. 
3 9 7 8 0 .  
39 944 . 
40 1 O P  
4 0 2 7 2  
4 0 4 3 6 .  
40600. 
40764 
40928 
4 1 0 9 3 .  
41 2 5 7  

3 9 1 4 0 .  

7 8 .  
8 1 .  
81.  
80 
A1 . 
82 . 
81 . 
no. 
81. 
81. 
82 
82  
q 3 .  
85. 
54  . 
85 . 
A 5  0 

R4 0 

85. 
87 
q q  . 
Ah. 
55 .  
A4 . 
8-3. 
9 2  . 
8 6 .  
Rb. 
890 
A7 . 
84.  
85. 
P4. 
8 3  0 

0 2 .  
81. 
7 9 .  
7 6  
750  
7 3  . 
7 1  
6 9 .  
f in.  
6 8  0 

7 1  
7 2  
7 2  
72 .  
71 .  
7 1  

273 . 
270  
7 7 1  
268.  
7 6 7 .  
268. 
259.  
270 .  
270 .  
2 7 0 .  
2 7 c .  
269. 
269 .  
? 6 9  . 
267  
267 
' 6 7 .  
267s  
267.  
2 6 6 .  
2 6 7 .  
2 6 6 .  
7 6 6 .  
7 6 6 .  
267.  

2 7 0 .  
277. 
7 7 5 .  
776. 
2 7 5 .  
275 .  
277 .  
279  
2 7 9 .  
2790 
3 7 8 .  

2 6 9 .  

2 7 6 .  
273 .  
272. 
7 7 4 .  
7 7 6 .  
7 7 6 .  
7 7 5 .  
2 7 6 .  
275 .  
274 
7 7 4 .  
274. 
7 7 6 .  

4 1 4 2 1 .  
4 1 5 9 5 .  
4 1 7 4 9 .  
4 1 9 1 3 .  
4 2 0 7 7 .  
4 2 2 4 1 .  
4 2 4 0 5 .  
4 2 5 6 9 .  
4 2 7 3 3 .  
428'47. 
4 3 0 6 1 .  
4 3 2 2 5 .  
4 3 3 8 9 .  
4 3 5 5 3  9 

4 3 7 1 7 .  
4 3 5 5 1 .  
4 4 0 4 5 .  
4 4  209 
4 4 3 7 3 .  
4 4 5 3 7 .  
4 4 7 0 1  
4 4 8 6 5 .  
4 5 0 3 0 .  
4 5  1 9 4  
4 5 3 5 8 .  
4 5 5 2 2 .  
4 5 6 8 6 .  
4 5 8 5 0 .  
460140  
4 6 1 7 8 .  
4 6 3 4 2 .  
4 6 5 0 6  
4 6 6 7 0  
4 6 8 7 4 .  
4 6 0 9 8 .  
4 7 1 6 3 .  
4 7 3 2 6 .  
4 7 4 9 0  
4 7 6 5 4 .  
4 7 8 1 9 .  
4 7 9 8 2 .  
4 8 1 4 6 .  
48310. 
4 8 4 7 4 .  
4 5 6 3 8 .  
4 8 8 0 2  
4 8 9 6 7 .  
4 9 1 3 1 .  
4 9 2 9 5 .  
4 9 4 5 9 .  

71. 
71.  
7 2 .  
73 .  
71 .  
70 .  
6 9 -  
6 8 .  
66. 
6 7 .  
69 .  
7 1 .  
69. 
67 .  
6 6  0 

6 7 .  
6 6 .  
6 5 .  
6 4 .  
64. 
6 3 .  
61 .  
6 2  . 
61.  
59. 
5 9 .  
6 2 .  
60 .  
6 0 .  

5 5 .  
56. 
57 .  
58 .  
56 .  
5 5 .  
5 5 .  
5 4 .  
5 3 .  
52 .  
5 3 .  
53 .  
5 3 .  
5 3 .  
5 4 ,  
56. 
5 5 .  
56.  
57 .  
56. 

5 e. 

279 .  
280 .  
2 8 0 .  
281  
280 .  
2 7 9 .  
2 7 9 .  
279 .  
277 .  
2 7 6 ,  
280. 
281 . 
282 
253 .  
285.  
287 .  
2 8 9 .  
2 5 7 .  
2 8 7 .  
287 .  
289.  
290 .  
288. 
288.  
287 .  
286.  
283. 

281.  
2 8 1 .  

2 8 3 .  
2 8 4 .  
283 .  
289. 

283 .  
2 7 9 .  
283 .  
2@4. 
286 .  
2 8 7 .  
291. 
2 8 9 .  
2 89. 
2 8 6 .  
2A7. 

284 .  

283 .  

287 .  

2 5 7 .  
289 .  
288. 



il9 
1 

TABIE I.- APOLU) 4 WIND DATA - Continued. 

(d) T - 2 hours - Concluded 

ALTITUDE VFLnCITY 
FT F T / S E C  

49t23. 
4 9 7 8 7 .  
49951 
50115.  
5 0 2 7 9 -  
5 0 4 4 3 .  
50607. 
50771  
50935. 
51099. 
51263. 
5 1 4 2 7 .  
5 1 5 9 2 0  
5 1 7 5 s .  
51cil9. 
52083 
S2247.  
5241  1 
5 2 5 7 5 .  
5274C 
52 904 
5 3 0 6 8 .  

5 6  . 
55 . 
5 7 .  
5 8  
5 7 .  
5 8 0  
5 7 .  
57 . 
51.  
50 
44 . 
43. 
43. 
44. 
44. 
49. 
5 3  . 
54 . 
57. 
5 7  a 

5 4  . 
5 1 .  

AZIMUTH 
OEG 

289 
2 9 2  
2 9 3  
294. 
2 9 5 -  
2 9 9 .  
302 
301  
301 . 
301 
294. 
2 8 9 .  
2 8 5 .  
2 8 3 .  
280. 
7 7 9 .  
282.  
297.  
2 9 1  
2 9 1  a 

300.  
2 9 9 .  



120, 1 

TABLE I.- APOLIC, 4 W I N D  DATA - Continued 

A L I  ITUOE 
FT 

328. 
492 ,  
656 
820 
9 8 4 .  

1148. 
1312.  
1476 
1640,  
1A04. 
1969 
2133. 
2797. 
2461 
2625. 
27flQ. 
2953. 
3117, 
3 2 9 1 .  
3445 . 
3 609 
3777. 
3917. 
4101. 
4265. 
4420. 
4593 . 
4757. 
492 1 
5 0 8 5 .  
5249. 
5413,  
5677. 
5741. 
5906. 
4c70. 
6334 
633ft. 

6726. 
6561 

6890. 
7054 
721R. 
7382. 
7546 
7710. 
7874 . 
803R. 
8202. 
8166. 

VELOCITY 
F f /  S EC 

34. 
34. 
3 3 0  
34. 
360 

' 35. 
34 . 
33. 
33. 
32 .  
3 3 .  
3 6 0  
38. 
36 . 
36. 
3 3 .  
3 6 .  
3 6 .  
34. 
33. 
3 5 .  
3 6 .  
35. 
34. 
36. 
35  . 
35.  
36. 
37. 
36. 
3 8 .  
76. 
37. 
3q. 
3 5  . 
35 . 
36 
37. 
39. 
37 . 
32 . 
25. 
19. 
1 4 .  
13. 
1 2 .  
13. 
13. 
13 
16. 

A Z  IMUTH 
DEG 

(e) T - 1 hour 

5 5 .  
57. 
61 
61. 
6 2 0  
62 .  
61. 
57. 
56 .  
56. 
58. 
58. 
60. 
62. 
62. 
60. 
5 7  . 
57 
50. 
57. 
53 . 
54 . 
53. 
53. 
51.  
5 3 .  
54 . 
50 . 
44 . 
44 . 
37. 
75. 
3 3  . 
33. 
28.  
27 .  
27. 
7 5. 
24 
2 5. 
31. 
32. 
29.  
30. 
22. 
23. 
37. 
21. 
13. 

7. 

ALT I TUDE 
FT 

8 5 3 0 .  
8694 
8858. 
902 2 
9186. 
9350. 
9514. 
967 f l  . 
9843. 

10007. 
10171. 
10335, 
10499 
10581. 
10745. 
10999. 
11073. 
112370 
11401 
11565. 
11729. 
11893.  
12057 
1222 1. 
123850 
12549. 
12713. 
12877. 
13041 
13205- 
13769. 
13533. 
13698. 
13F62. 
140260 
14190. 
14754 
14518. 
14682 
140460 
15010. 
15174. 
153380 
15503. 
15666. 
15830. 
15994. 
1 6 1 5 8 .  
16322. 
16486. 

VELOC I TY 
F T / S E C  

17. 
17. 
16. 
15. 
16. 
15.  
14 
16. 
1 A. 
16. 
19. 
18. 
18. 
20. 
22. 
22. 
21. 
20. 
19. 
23 
23. 
24. 
23. 
? 3 .  
23. 
23 
2 3. 
25. 
26. 
29,  
29. 
2h. 
23. 
2 5 .  
23. 
20. 
19. 
I?. 
15. 
14. 
10. 
14. 
17. 
17. 
18. 
19. 
20. 
21. 
18. 
20. 

AL I MUTH 
D E C  

5. 
1. 

355. 

348.  
3460 
341. 
331. 
319. 
316. 
324. 
322 
325. 
332.  
331 
334. 
329. 
323. 
312. 
309. 
314. 
313.  
313. 
315. 
316. 
308. 
296. 
294. 
298. 
306. 
312, 
314. 
308 
301 
301 
3 0 5 .  
3220 
335. 
343 . 
331 
746. 
359. 

2. 
7. 

13. 
16, 
22. 
22 . 
17. 

348. 

340 . 



ALT ITUDF 
FT 

16650. 
16814 .  
16978. 
1 7 1 4 2 .  
1 7 3 0 6  
1 7 4 7 0 .  
1 7 6 3 5 .  
1 7 7 9 9 .  
1 7 9 6 3 .  
1 5 1 2 7 .  
1879  1 
18455  
1 8 6 1 9 .  
1 8 7 8 3 .  
1 8 9 4 7 ,  
1 9 1 1 1 .  
1 9 2 7 5 .  
1 9 4 3 9  
1 9 6 0 3 ,  
19767 .  
19931  
2009' 
20259 .  
2042=.  
20587 .  
2075 1 
2091 5. 
2107C). 
31 2 4 3  . 
7 1 4 q 7 .  
21 572  
7 1 7 3 6 .  
2 1 9 0 0 .  
2 3 0 6 4 .  
22 2 2 8  
22 3 9 2  
3 2 5 5 6 .  
2 2 7 2 0 .  
22884 .  
2 3 0 4 8 .  
23212 .  
2 3 3 7 6 .  
23 540 
237P4.  
23868 .  
24032  
34  196 
2 4 3 6 0 .  
24524  
2 4 6 8 8 -  

21 

TABIZ I.- AWW 4 W m  DATA - Continued 

(e> T - 1 hour - Continued 

V E L f l C I T Y  A t  I M U T H  AL T I T U D E  
F T / S E C  

2 1  . 
20 . 
2 1 .  
2 2 .  
23 

' 2 5 .  
25 .  
27 .  
24.  
2 4  
2 4  
2 2 .  
20. 
1 9 .  
1 7 .  
19. 
23 .  
3 2 .  
2 3 .  
24 .  
25 .  
7 7  . 
25. 
31 .  
3 2  . 
360 
3 4 .  
3 6  
3 4  . 
3 3 .  
3 4 .  
36. 
3 5 .  
35 .  
3 5 .  
3 6 -  
7 5 .  
7 6 .  
3 5 .  
36. 
79. 
4 0  . 
4 1  
4 1  
4 3  . 
4 6  . 
4 6  . 

' 45.  
4 5 .  
46 . 

?Ec, 

16.  
1 5 ,  
13 .  
4.  

354. 
3 5 1  
750. 
3 4 9 .  
3 5 3 .  
3 5 3 .  
3 5 3 .  
7 5 4 .  
347.  
3 4 1  
3 3 3 .  
719. 
31 5 .  
30R 
302 .  
309 .  
3 0 4 .  

304.  
706. 
303 
307 

293.  
2 8 9 .  
282.  
278  
2 7 3 .  
276 .  
278 .  
377 .  
? 7 7 .  
2RO.  
2 8 3 .  
284.  
2 8 3 .  
283.  
283 .  
284 .  
386  

303  . 

?no . 

7 9 2 .  
2 9 6 .  
2 9 2 .  
3 8 9 .  
288 .  
2 8 5 .  

FT 

34857  
2 5 0 1 6 .  
2 5 1 8 0 .  
2 5 3 4 4 .  
2 5 5 0 9 .  
2 5 6 7 3 .  
2 5 8 3 7 .  
2 6 0 0 1 .  
2 4 1 6 5 .  
2 6 3 2 9 .  
2 6 4 Q 3 .  
2 6 6 5 7 .  
2682  1 
26985 .  
27 149 .  
?7313. 
2 7 4 7 7 .  
2 7 6 4 1 .  
27805 .  
27969 .  
28133. 
2 8 2 9 7 .  
28461 .  
2 8 6 2 5 ,  
2 8 7 8 9 .  
78453.  
29117 .  
2978 1 
2 9 4 4 6 .  

2 9 7 7 4  . 7 9 6 1 0 .  

299390  
3 0 1 0 2 .  
3 0 2 6 6 .  
3 0 4 3 0 .  
3 0 5 9 4 .  
3 0 7 5 8 .  
3 0 9 2 2  
31086 .  
31250 .  
3 1 4 1 4 .  
3 1 5 7 8 .  
3 1 7 4 2 .  
31906. 
3 2 0 7 0 .  
32234 .  
3239A. 
3 2 5 5 2 .  
3 2 7 2 6 .  
3 2 8 9 0 .  

VELOC I TY 
F T / S E C  

59. 
51. 
52. 
54. 
54 .  
52. 
53. 
54. 
54. 
57 .  
5 8 .  
60. 
6 2  
6 2  
650 
66. 
69. 
69. 
7 0 .  
69 .  
7 0 .  
7 1  
7 2 .  
7 2  
7 2  
7 2 .  
7 2  
75 .  
7 9 .  
78 .  
77 . 
7 8 .  
7 6 .  
75 .  
7 5 .  
7 7 .  
7 8  . 
8 7 .  
82 
81. 
81 .  
7 9 .  
79. 
79. 
80.  
8 1 .  
R O O  

8 1  
80  
8 2 .  

~ 

A 2  I NUfH 
DEG 

2830 
283 .  
2 8 4 .  
284.  
283.  
2 8 3 .  
282.  
283 .  
283.  
281  
280.  
280.  
2 7 9 ,  
280 .  
281 
282. 
283 .  
284 .  
284. 
283.  
283.  
283. 
2 8 4 ,  
285. 
285.  
285. 
284.  
284.  
284.  
283 .  
263 .  
286.  
285.  
2 8 3 .  
280 .  
2770 
273 .  
272 
272.  
271 
270 .  
271  
2 70 .  
2 7 1  
2 7 1  
273 .  
273. 
274.  
2 748 
274.  



TABLE I.- AFOLII) 4 WIND DATA - Continued 

(e )  T - 1 hour - Continued 

ALTITUDE 
FT 

3 3 0 5 4  
3 3 2 1 9 .  
33383 .  
33 5 4 7  . 
33711 .  
338 75  . 
34039 .  
34207 
34367 .  
34531  
3 4 6 9 5 ,  
34859 .  
35023  
35 l P 7  
35351 
3 5 5 1 5 .  
3 5 6 7 9  
35P43.  
36007 .  
36171 .  
3 6 3 3 5  
3 6 4 9 9 .  
3 6 6 6 3 .  
3 6 8 2 7 .  
3699  1 
3 7 1 5 6 .  
3 7 3 2 0 .  
3 7 4 8 4 .  
3764  8 .  
37812 .  
37976 .  
38140 .  
38304.  
3846 A. 
3 8 6 3 2 .  
38796 .  
38960 .  
39124 .  
192AP.  
'39451. 
39616.  
397.90. 
3 9 9 4 4  0 

4 0 1 0 8 .  
40 273 
4 0 4 3 6 .  
4 0 6 0 0 .  
4 0 7 6 4  
4092P 
41 0 9 3  

V E L O C I T Y  
F T / S E C  

7 9  . 
7 8 .  
A1 . 
9 1 .  
80. 
81, 
82 . 
91. 
80, 
91.  
8 1  . 
8 2  . 
82 . 
8-30 
85 .  
8 4  . 
85 . 
85 .  
84 .  
85  . 
37.  
8 8 .  
8 6  0 

8 5 .  
R 4  . 
8 3 .  
82 .  
8 h  . 
Rh . 
89.  
87 . 
R 4 .  
85. 
94 .  
R3 . 
R 2 .  
81. 
7 9 .  
7 6  
7 5 .  
7 3 .  
7 1  
69 
6 8  0 

6 8  0 

7 1 -  
7 2 .  
7 2  
7 2  
7 1 .  

A Z  I MUTH 
OEG 

275.  
273 .  
2 7 0 .  
271 .  
268 .  
267.  
268 .  
269. 
270.  
270.  
270 .  
370. 
269.  
2 6 9 .  
269. 
267.  
2 6 7 .  
267.  
267. 
3h7.  
266.  
267.  
266  
7 6 6 .  
266 .  
267  
269. 
7 7 0 .  
273  
2 7 5 .  
276.  
275.  
2 7 5 .  
7 7 7 .  
7 7 9 .  
279. 
279. 
2 7 8  
2 7 6 .  
273 .  
2 7 2 .  
7 7 4  . 
2 7 6 .  
2 7 6 .  
2 7 5 .  
2 7 6 .  
2 7 5 .  
2 7 4 .  
2 7 4 .  
274. 

A L T I T U D E  
F T  

4 1 2 5 7 .  
414210  
4 1 5 8 5 .  
4 1749 .  
4 1 9 1 3 .  
42077 .  
4 2 2 4 1  
4 2 4 0 5  
4 2 5 6 9 .  
4 2 7 3 3 .  
42897 .  
43061 .  
4 3 2 2 5 .  
4 3 3 8 9 .  
4 3 5 5 3  . 
4 3 7 1 7 .  
4 3 8 8 1 .  
4 4 0 4 5  
4 4 2 0 9 .  
4 4 3 7 3  . 
4 4 5 3 7 .  
4 4 7 0 1  
4 4 8 6 5  
4 5 0 3 0 .  
4 5  194.  
4 5 3 5 8 .  
4 5 5 2 2 .  
4 5 6 8 6 .  

4 6 0 1 4 .  

46742 .  

4 6 6 7 0 .  

4 5 P 5 0 .  

4 6 1 7 8  

4 6 5 0 6 .  

4 6 8 3 4 .  
4 6 9 9 8  
4 7 1 6 2 .  
4 7 3 2 6 .  
4 7 4 9 0 .  
4 7 4 5 4  . 
4 7 8 1 8 .  
4798  2 . 
48146 .  
4 8 3 1 0 .  
4 8 4 7 4 .  
4 8 6 3 8  . 
4 8 8 0 2 .  
4 8 9 6 7 .  
4 9 1 3 1 .  
4 9 2 9 5 .  

V E L O C I T Y  AZ I W T H  
FT/SFC 

7 1 .  
7 1 .  
7 1  
7 2 .  
7 3  . 
7 1 .  
7 0, 
69 .  
68 .  
6 6 .  
67 .  
6 9 .  
71 .  
6 9  . 
6 7 .  
6 6 .  
67 .  
660 
65 .  
0 4. 
6 4 .  
6 3 .  
6 1. 
6 2  
6 1 .  
59. 
59.  
6 2 .  
60 
61). 
5 8 .  
5 5 .  
56. 
57. 
58. 
56 .  
55. 
5 5 .  
54 .  
53. 
52. 
53.  
53 . 
53 .  
53. 
54. 
5 6 ,  
5 5 .  
56.  
57. 

DEG 

2 7 6 ,  
2 7 9 ,  
280 ,  
280.  
281. 
2RD. 
2 7 9 ,  
279.  
279.  
277.  
276 .  
280 .  
281.  
2 8 2 .  
283 .  
285.  
287 .  
288 .  
287 .  
287 .  
287 .  
2 8 9 .  
290 .  
288. 
2 8 8 .  
2R7. 
286 .  
283.  
284 .  
281  . 
281  . 
283 
283 .  
284.  
2a30 
288  . 
2 8 7 .  
283 .  
279 .  
2 8 3 .  
2 84. 
286 .  
287.  
291  
2 8 9 .  
289 .  
2 86. 
287.  
287 .  
2 8 9 .  



ALTITUDE VELOCITY 
FT FT/SEC 

4 9 4 5 9 .  
4 9 6 2 3 .  
4 9 7 8 7 .  
4 9 9 5 1 .  
50115.  
50279 
5 0 4 4 3 .  
'ir)6n7 
5 0 7 7 1  
50939.  
5 1 0 9 9 .  
5 1 2 6 3 .  
5 1 4 2 7 .  
5 1 5 9 1 .  
5 1 7 5 5 .  
5 1 9 1 9 .  
52083. 
52  7 4 7 .  
5 2 4 1  1 
5 2 5 7 5 .  
5 2 7 4 0 .  
52904. 
5 3 0 6 8 .  

5 6 .  
5 6 .  
5 7 .  
5 7 .  
5 8 .  
5 7 .  
58.  
5 7 .  
57.  
51. 
5') . 
44 
4 3 .  
4 3 .  
44 . 
44. 
49 . 
5 7 .  
5 4 .  
5 7 .  
5 7 .  
54 . 
5 1  

A2 I MUTH 
O F 6  

2 A R .  
2 8 9  
2 9 2 .  
3 9 3 .  
3 9 4  . 
9 9 5 .  
399. 
7 0 2 .  
301. 
3 0 1 .  
701. 
794.  
2 8 9 .  
2 8 5 .  
2 8 3 .  
2 8 0 .  
3 7 9 .  
382. 
287, 
2 9 1  
3 9 1 -  
300 
2 9 9  



TABLE 11.- AVERAGE WIND 

24 

DATA FOR PRELAUNCH BALLOON RELEASES 

Alti tude 

( a )  Balloon release a t  T-minus-7 hours 

1 000. 
2 000. 
3 000. 
4 000. 
5 000. 
6 000. 
7 000. 
8 000. 
9 000. 
10 000. 

I 

Avg wind v e l ,  rCps 

directLon , North 

42.0 
41.3 
41.0 
40.4 
38.6 
35.7 
33.4 
32.4 
30.5 
28.0 

(b) Balloon I 

1 000. 
2 000. 
3 000. 
4 000. 
5 000. 
6 000. 
7 000. 
8 000. 
9 000. 
10 000. 

I 35.4 
35.8 
34.9 
33.5 
32.7 
32.8 
33.4 
34.0 
31.3 

1 28.3 

238.2 

238.2 
237.0 

239.2 
240.4 
241.9 
240.7 
237.8 

234.6 
236.0 

-22.1 
-22.5 
-21.6 
-20.7 
-19.1 
-16.8 
-16.3 
-17.3 

-16.3 
-17.1 

l ea se  a t  T-mi .I IUS-5. 5 hours 

230.0 

235.4 

237.8 
238.4 

237.8 
235.3 
231.4 

233.6 

236.6 

238.5 

1 -22.8 
-21.2 
-19.8 
-18.4 
-17.5 
-17.2 
-17 5 
-18.1 
-17.8 
-17.6 

1 
1 000. 
2 000. 
3 000. 
4 000. 
5 000. 
6 000. 
7 000. 
8 000. 
9 000. 
10 000. 

-35 7 
-34.6 
-34.8 
-34.7 
-33.6 
-31.5 
-29.1 
-27.4 
-25 3 
-22.9 

( c )  Balloon release a t  T-minus-4 hours 

40.8 
38.6 
36.9 
35.8 
35.3 
33.5 
32.5 
31.2 
29.4 
27 .o 

235.3 
238.6 
241.0 
242.3 
242.8 
242.3 
241.3 
238.3 

234.2 
236.0 

-27 1 
-28.8 
-28.8 
-27 9 9 
-27 7 
-28.0 
-28.5 
-28.8 
-25 7 
-22.1 

-23.3 
-20.1 
-17 9 
-16.6 
-16.1 
-15.6 
-15.6 

-16.4 
-15.8 

-16.4 

I 
-33.6 
-32.9 
-32 3 
-31.7 
-31.4 
-29 - 7  
-28.5 
-26.5 
-24 4 
-21.9 



25 

Altitude 
above mean 
sea. l eve l ,  

TABLE 11.- AVERAGE W I N D  DATA FOR PRELAUNCH BALLOON RELEASES - Concluded 

Avg wind v e l ,  f'ps Average 
veloci ty ,  d i rec t ion ,  North 

1 I I 

-29.4 

-29 -6 
-29.4 
-28.9 
-27.6 
-25 -9 
-23.6 
-21.1 

. -18.3 

-29.0 

ft I fps I deg E of N 1 component I component 

( d >  Balloon release a t  T-minus-2 hours 

1 000. 
2 000. 
3 000. 
4 000. 
5 000. 
6 000. 
7 000. 
8 000. 
9 000. 
10 000. 

36.7 
36.3 
35.3 
34.3 
32.9 
30.5 
28.8 
27.7 

24.8 
26.5 

230.7 
233.7 
237.0 
237.3 
235 5 
232.7 
231.8 
229.8 
227.0 
224.0 

-23.2 
-21.5 
-19.2 
-18.5 

-18.5 
-17.8 
-17 9 

-18.6 

-18.1 
-17.8 

( e )  Balloon release a t  T-minus-1 hour 
I I I 

1 000. 
2 000. 
3 000. 
4 000. 
5 000. 
6 000. 
7 000. 
8 000. 
9 000. 
10 000. 

34.3 
33.9 
34.5 
34.6 
34.7 
34.6 
34.3 
31.9 
29.6 
27.2 

239.1 
238.9 
239.1 
238.1 

232.7 
229 .O 

236.5 

227.6 
225 5 
222.4 

-17.6 
-17 5 
-17 9 7 
-18.3 
-19.2 
-21 .o 
-22.5 
-21.5 
-20.7 
-20.1 

-28.4 
-29 3 
-29.6 
-28.8 
-27.1 

-22.6 

-17.2 

-24.2 

-21.1 
-19.4 
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